Phototherapy has been used for over 10 years to treat a large number of newborn infants with hyperbilirubinaemia (Cremer, Perryman, and Richards, 1958; Broughton et al., 1965) . Controlled studies have shown it to be effective (Lucey, Ferreiro, and Hewitt, 1968; Porto and Hsia, 1969) . Reports of complication during usage have been few and none have been considered significant (Lucey, 1970; . Significant complications have not been noted in the few long-term follow-up studies reported (Hodgman and Teberg, 1970; Lucey, 1972) , but because information on the long-term effects is inadequate, the safety of phototherapy has not been definitely established. The results of a long-term study of infants treated with phototherapy are reported.
Patients and methods During the 35 months from February 1971 to December 1973, 300 infants were treated with phototherapy for hyperbilirubinaemia. Phototherapy was begun when the serum bilirubin level was 12 mg/100 ml or greater in term infants and 10 mg/100 ml or greater in preterm infants. If the cause of jaundice was not diagnosed before the start of phototherapy the following Nellhaus (1968) . Tests of visual acuity and refractive error were given, and the fundus was visualized by a trained ophthalmologist. Acuity was determined by using objects of various sizes and colours. Developmental progress was evaluated by a Denver Developmental Screening Test (DDST) using the method reported by Frankenburg, Goldstein, and Camp (1971) .
Results
The mean duration of phototherapy treatment was 35 hours, range 18-144 hours. Complications occurring during treatment in the 300 consecutively treated newborn infants are shown in Table I . control infants were assessed in the longitudinal study. The incidence of prematurity (Table II) , postmaturity, and dysmaturity, and the sex ratio were similar in the light-treated and control groups. The age range at assessment of the treated infants was 8 to 24 months, mean 15 months. One child of 8 months was seen before the age of one year as the parents were emigrating. Table III shows the overall incidence of major abnormalities detected.
General health. The susceptibility to childhood illness and the incidence of skin problems in the two groups of infants were remarkably similar. Physical examination in the majority of infants in both groups was normal. A few minor physical abnormalities, such as umbilical hernias, functional heart murmurs, and capillary haemangiomas were present in both groups. The significant physical abnormalities found are shown in Table III prolonged oxygen therapy for hyaline membrane disease and was premature (born at 32 weeks of gestation). Nothing specific was found in the fundi of the children with squints (Table III) . Growth. Weights and lengths were plotted (Fig. 1) for individual infants treated with phototherapy. Only one subject (an infant with proven sucrase-isomaltase deficiency) fell significantly behind on any parameter. The reference chart for head circumference gives the mean ±2 SD, corresponding to the 50th, 98th, and 2nd centiles (Fig. 2) . No treated infant fell below the 2nd centile at follow-up. Discussion Before 1958, jaundice in the newborn was treated principally by exchange transfusion (Cremer et al., 1958) , this therapy being applied only when the serum bilirubin level approached that thought to place the infant at risk of bilirubin encephalopathy (values of 18 mg/100 ml in the preterm infant and 20 mg/100 ml in the term infant) (Campbell, 1964 threshold at which unbound bilirubin causes cerebral damage, and that future intellectual performance may be threatened by serum bilirubin levels insufficient to cause the complete picture of kernicterus (Odell, Storey, and Rosenberg, 1970) . When the mortality of exchange transfusion of approximately 1% (Panagopoulos, Valaes, and Doxiadis, 1969 ) is also taken into account, treatment for increasing icterus before exchange transfusion becomes necessary is obviously desirable. Phototherapy is one approach now widely used. Phototherapy with a light source in the range 425-475 nm has effectively reduced the level of bilirubin in newborn infants in a number of trials, the reduction being proportional to the energy of light applied (Mims et al., 1973) . The exact mode of its action is uncertain; present knowledge suggests that light causes the degradation of bilirubin to more polar, and therefore more water-soluble, products, so allowing increased biliary excretion. Phototherapy may also open up an alternative pathway which allows the passage of unconjugated bilirubin directly into the bile (Ostrow, 1972) . Recognized short-term complications of phototherapy include pyrexia, loose bowel actions, irritability, feeding difficulties, a 'flea bite' rash on the face, trunk and limbs, and the occasional case of the 'bronze baby' syndrome ; the latter is thought to occur when parenchymal liver disease prevents the usual prompt excretion via the bile of the products of photocatabolism. Rare cases of haemolytic anaemia due to photo-oxidant damage to red cells in the presence of raised bilirubin levels have also been reported Odell, Brown, and Kopelman, 1972) . When the incidence of complications during phototherapy treatment was reviewed the high incidence of minor complications was apparent, though none necessitated the withdrawal of treatment (except the one case of the 'bronze baby' syndrome which occurred in a 840 g severely dysmature infant born at 36 weeks of gestation).
It has been suggested that photo-decomposition products could be neurotoxic. A convincing body of experimental animal work exists which is reassuring (Diamond and Schmid, 1968; Ballowicz, 1971) , though adequate long-term studies in humans are rare. Hodgman and Teberg (1970) reported that developmental performance and neurological findings in 23 infants subjected to phototherapy compared favourably with those in 23 control infants. In the present series there was an increased incidence of an abnormal DDST in those infants treated with phototherapy. When the histories of the 4 treated infants with an abnormal DDST were scrutinized, other reasons were apparent to explain the results. The effect might not be due to the photo-decomposition products, but the result is interesting and must be considered seriously.
Retinal damage from intense light exposure has been reported in animals (Noell et al., 1966; Kuwabara and Gorn, 1968) . Sophisticated work by Dobson, Cowett, and Riggs (1975) , which included electroretinography, suggested that no permanent damage to rod function occurs. In the present series there was a higher incidence of children with squints in the light-treated group. Other coarse tests of visual function were normal. Again this result may not be clinically significant, nor might it be a cause and effect of phototherapy. Obviously further work is required in this area.
The original animal studies of Ballowicz et al. (1970) suggested that growth retardation occurred in Gunn rats subjected to phototherapy, but this was retracted by the author in 1971 upon further study. Teberg and Hodgman (1971) reported the results of a 2-year follow-up on 30 infants from an original study of 98. They found 10 of 14 light-treated infants had head circumferences 2 SD below normal as compared to 5 of 16 controls. This study was repeated on another 97 infants (Wu et al., 1971) and in that study weight, length, and head circumference were the same in light-treated and control infants. This has been verified by Lucey (1972) 
